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past. The same may be said of the United States, though increased at- 
tention has lately been paid to the planting of new and the preservation 
of old forests. 

MICROSCOPY. 1 

The New Mechanical Fingers. — Several new devices for pick- 
ing up and arranging diatoms, Polycystina, and other small objects have 
recently been described, the chief peculiarity of which consist in sup- 
porting the object from the substage, while the instrument is supported 
from and moved by the stage which usually bears the object-slide. By 
unaccountable oversight it was not stated that this expedient was the 
chief peculiarity of Mr. Zentmayer's mechanical finger, which was con- 
trived in 1869, published in different journals early in the following 
year, and advertised and sold as a regular article of manufacture ever 
since. In the May number, 1870, of the Journal of the Franklin Insti- 
tute, a cut is given of Zentmayer's invention, in which the finger is 
fastened to a pillar clamped to the upper plate of the mechanical stage 
of the microscope, while the substage is prolonged through the opening 
of the stage for the purpose of supporting the object. In the accom- 
panying description Mr. Zentmayer explains that it was his object to 
utilize such movements of a first-class stand as were not essential for 
other operations connected with the use of the finger ; that by attaching 
his apparatus to the mechanical stage he obtained sliding horizontal 
movements with a 'firmness and range not otherwise attainable ; and that 
for the low powers employed a plain stage supported from the substage, 
and projecting slightly above the stage, was all that was required for 
holding the object and would give the necessary vertical movement to 
it. Mr. Zentmayer makes a special accessory to the substage for carry- 
ing the object, and a vertical adjustment to the finger itself; while sub- 
sequent experimenters have supported the object on the paraboloid or 
some other piece of common apparatus, and have simplified the finger 
by dispensing with a vertical adjustment, in both cases saving complica- 
tion and expense at some loss of efficiency. 

A Modification op Wenham's Reflex Illuminator. — The 
very ingenious and interesting reflex illuminator of Mr. Wenham was 
designed to avoid direct illumination by passing light into the slide at 
such an angle that it would be totally reflected instead of passing into 
air above the slide. "With dry objectives, of any angle, this illumination 
would necessarily be exclusively reflex, since no light could pass directly 
to the objective ; and with immersion objectives of angular aperture not 
greater than that corresponding to one hundred and eighty degrees dry, 
the result would be practically the same, as the light, after passing 
through a balsam-mounted object, would reach the lens at an obliquity 
greater than that of its extreme capacity for image-forming rays. But 

1 Conducted by De. R. H. Waed, Troy, N. Y. 
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for lenses of greater angle than this, the illumination would be direct, 
the image being formed exclusively by that portion of the available 
aperture of the lens which was in excess of the equivalent of one hun- 
dred and eighty degrees dry angle. The existence, and even the possi- 
bility, of such lenses was not at that time undisputed, some eminent 
microscopists still maintaining the contrary opinion. But the new re- 
flex illuminator had scarcely arrived in this country before Mr. Samuel 
Wells, of Boston, succeeded in making it act as a direct illuminator, 
with several lenses of at least two makers, an efficient and excellent 
image being formed by these extralimital rays. It immediately occurred 
to Mr. Tolles that a similarly good illumination might be obtained in 
the case of dry lenses, and immersion lenses of moderate angle, by 
changing the angle of the reflecting face so that the illuminating pencil 
should fall just without instead of just within the angle of total reflec- 
tion. He at once made several such prisms, of various angles, but, 
hoping to improve still further upon the plan, refused to offer them for 
sale. One of these was presented by Dr. R. H. Ward at the Nashville 
meeting of the American Association this summer. Its reflecting face 
was inclined twenty-one degrees to the axis, giving an obliquity of forty- 
two degrees to the central reflected ray. This utilizes the extreme 
angle of an objective close up to one hundred and eighty degrees dry, 
or its equivalent in balsam, and in addition gives a slight illumination, 
though by itself insufficieot for useful work, of extralimital rays avail- 
able exclusively to immersion lenses of excessive aperture. With suit- 
able lenses it gives prompt resolution of numbers eighteen, nineteen, and 
twenty of Moller's test plate in balsam, by lamp-light. The modified 
prisms are inferior to the original for use with lenses capable of taking 
up half the pencil transmitted into balsam by the original " reflex." 
The prism of twenty-one degrees gives the maximum efficiency with dry 
mounts, as the extreme capacity of the lens is utilized by the half pencil 
from the illuminator, which can be transmitted to it, — a condition very 
favorable for difficult resolution. Prisms of still smaller angles were 
made, and are now used for lenses of lower angle. The length of prism, 
and the condensing arrangement, are modified to suit the changed angle. 
As in the original reflex, the chromatic aberration is excessive ; and it is 
a question how far the very decided results in resolution attained are due 
to the nearly perfect monochromatic illumination thus secured. The 
new illuminators do not seem to have given results not otherwise attain- 
able, and they are subject to the inconvenience that each one is limited 
to a fixed and comparatively narrow range of angles ; but they furnish 
a ready and easy means of oblique illumination, suitable for extremely 
difficult resolution, and entirely independent of thinness of stage and 
concentric rotation of object-carrier. 

Microscopist's Annual. — The Industrial Publication Company, of 
176 Broadway, New York, having undertaken to publish a list of the 
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prominent makers, importers, and sellers of microscopes, Las extended 
the scope of the work to other items of interest to microscopists, and will 
include in the publication, to be issued annually, various tables and data, 
and a list of microscopical societies, their officers, etc., after the model of 
that originally published in the Naturalist. The price of this con- 
venient little work is 25 cents. Persons interested are requested to send 
subscriptions and data to the above address. 

Exchanges. — Rare chemicals for the polariscope, starches, etc., 
offered for well -mounted slides; anatomical preparations preferred. 
Exchange lists printed for microscopists by papyrograph. Address G. 
E. Bailey, Lincoln, Nebraska. 

Plumule scales of small cabbage butterfly (Pieris rapes), mounted, for 
good slides. Address Edward Pennock, 805 Franklin Street, Philadel- 
phia. 

Shell sand from Bermuda, containing very fine foraminifera, spicules, 
etc., either mounted or unmounted. Address C. C. Merriman, Roches- 
ter, N. Y. 



SCIENTIFIC NEWS. 

— A special meeting of the California Academy of Sciences was held 
August 31st, for the purpose of extending a formal welcome to a trio of 
distinguished scientists then visiting the State, namely, Sir J. D. Hooker, 
C. B., Prof. Asa Gray, and Prof. F. V. Hayden. After eloquent ad- 
dresses of welcome by the president of the Academy, Professor David- 
son, and by Messrs. Henry Edwards and R. E. C. Stearns, Sir J. D. 
Hooker returned thanks for the cordial welcome given, and said he came 
here to learn, and not to teach, and his visit was immediately due to the 
experience of his old friend, Professor Gray — a friend of forty years' 
standing — and to the invitation of his old correspondent, Professor Hay- 
den, whose guests they had been during the time they spent in Colorado 
and Utah. His acquaintance with the vegetation of America had here- 
tofore been an extremely slight one. In association with his father's 
pursuits, who was for many years occupied in publishing investigations 
of the plants of the British possessions of North America, he was led to 
the investigation of the Arctic flora. In the investigation he was struck 
with the uniformity of vegetation extending round the whole globe in the 
North. There was very little difference between the vegetation of 
America and the Old World within the Arctic circle ; but upon close ex- 
amination he found that even the American flora was divisible into two 
sections by very slight but still definite characters ; that in crossing over 
from Greenland to the American islands, so called, there was a distinct 
change in the vegetation, though very slight. The opportunity he had 
now had of crossing the continent of North America from east to west, 
had shown him that that distinction is carried out to a very much greater 



